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it. 0. 2 5 3 7 junKDRiiiT'fi. PMMAco^m^mmx^. m^^Tif^mi^ 

t^^?) t ^tl i0^WfXm>20m). Lorentz-Lorenz (D^i!)^hm^ 

(#i^:Jci^ 1 ) 

7-9 2 3 1 3 -^^^^ 2 ~ 3 M) 
9 - 1 7 8 9 0 1 (0 2 ~ 6 M) 

(^^fF:S:ife 1 ) 

M. J. Bowden, E. A. Chandross, I. P. Kaminow, 
TApplied OpticsJ vol. 13, p. 113 (1974) 

W. J. Toml inson, I. P. Kaminow, E. A. Chandr 
OSS, R. L. Fork, W. T. Si Ifvast, FAppl ied Ph 
ysics Letters] vol. 16, p. 486 (1970) 
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i-jfe^-^. ^mmn. o#'o^ (1) ; 

CHa =C (RM C ( = 0) 0-R2=CH2 (l) 

0®Jlf^itAP (An) *SR^Mt«r^T?0. 0 0 54^±-X?fe5;ii:^#mi:i-S5t© 

itJP (An) tm^liMWi'^ 0 . 0 0 se^lJt (m-L i n e feJC J; 5 T E^— Kt? 

^blJis :*:^?««> o#*(^^ (1) ; 

CH2=C (R' ) C ( = 0) O-R^ =CH2 ••• (1) 
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^(Om-^^^M (An) ib^^^^m^^XQ. QOb&.±. (m-L i n e?fetCj;5T 

^bJJis ^^mit. or<D^ (1) ; 

CHg =C (R' ) C (=0) =CH2 (l) 

J:V>) 
(2) ; 

(C p 1) (C p 2) Mr - (R) p • (L) q - (2) 

(^cf'N Cpl, Cp2«^ tSStCl^ifeiLbTs 0m:^(Oiy^ X2^:^^i^ziL:^jU 
i^f:ii±miii:^titi->'^ ^^^^^i^^=^''^Xhy) . Cp 1 ^Cp 2 tttE^^fcfi 

jIJ^S^rA^ LT^-a- bTV>T J: V^o M r r '(a5<^:^±^^JRM-7--e r 2 ~ 4 
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T-fc!9. _h|5r t;:MUTr = p + 2 J;5J-^f^^^So) 

^M-a-^^s ^ J; t) , it) m^mxmmmmit^^]^^:^-:! t it^x^^o 
hti^^mmmmno. 0 0 5U±Xhy). ^y'^'^-(:^Kt^X-\-^ic:k^\,mx 

<mm(Dmmti:mm> 

VMA) <^)^H-NMR^-r— f tr^"t-#ttlS-Cfe5„ 

Ill3fi. ^»J5 (iPig^J^ LTcDmmT^Kj^JsfeU) *3J:t>*^li^j6, 7 (*P 
5i^J^ bT(^i^^5^ib5^iJfc«9) <Oifs\)yf=.,v:^if (PVMA) :7^/^ 

5 



wo 2005/033153 



PCT/JP2004/014874 



t < i^m^WL-^m^ \^\f\ ;itbf4. m^mi^^?>tm^mm^i^mihx%. -kit 

2 0 0~4 5 0nms i: < JJ: 2 5 0 ~ 3 5 0 n m-^$>5o 

;Br^$:i^(;^fi> miS^-1r^^^\^^^Xhmfii^il)^. 0. 0 0 l~3W/cm2 m 
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VVMA(Om^m^2 8 0-3 0 0 n mSr-^tf 3 0 OmW/cmZ 

o5^^t?figttuTs mvx^^o. 0 imn-^^^b%(o^^^m\-±. mo. 5~ 

^LV\ 10 J/cin2 ^m^^^^'X\-ty ^ ;\^J^<D^ih-i)^i^^:s>m^i!i^-hy) . 

^^mic^^x, ttmmmmmm^i^<Dmi^mn. m-L i n ej* (T/yxi^ 

;i7i/>^yv^fc) SrffiVNT. He-Nel^— (^g;^ 6 3 3 n m) TM^^tL 

So :i(Dm'^. TE ( :^ • ^i^^ h y 5/^) k (*tJN-<^:7^yu 
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(Polarization Dependent Loss:P 
DL) :JSif?'3feV>*t3iS|.;65^i?)e>HSo bfc^SoT. TE^— TM^— K<DfflJff 
^<^llf*. 0. 0 0 1 0 OJ^T. 0* b< fiO. 0 0 0 8 0^TT*feS(^;6S^* 

^■lirSriir t>T'#§o ^(^;&-?fef*. (0>{^m^%'y r 4 ^^(O^TU 

o^«9, o^*<D^ (1) ; 
CH2 =C (Ri ) C (=0) 0-R2 =CH2 ••• (1) 
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fls. (b) ^ (1) -e^^HSTiJ' y/i" }f=^/i^m-&ii^(D2m&.±(D^m^i^. * 

tin (c) ^ (1) -e^^tuST^J^ y • lf::^yi-#»#:<^ l^^fcti2@J!^±i: 
V\ — ^tcfi, =^#<^¥S<$::iS^a:i$:^<$:<^ 1 O ~ 7 0 ^/^%, i: < 1 0 ~ 5 
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r:rT% ^±m^m,in-t. Sc. Y. ^^iJ^y -^^ K^fcf*TiJ'^/-i' K^<c^<^ 

(C p 1) (C p 2) Mr - (R) p • (L) q - (2) 

(^4^, cpi, cp2}i, taat-^tebT. i^m.^(o^^{7 n^-^^ v^zj^^jv 

*fc«e^$^fc->^ Cp 1 ^Cp 2i:ttE^*:fcfi 

S3i^S^^frUT3!5t•^bTV^Tt> J;V\ M r r t50l&±^t^Jlim^-e r 2 ~ 4 

±fS<D^ (2) doV^T. C p 1 *;^cJ*C p 2j6S@^$tLfci/i^ n^Vi5?v?ai- 
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Cp l^fci-iCp 2\cn. Cs Hg . Cs (CH3 ) 5 . Cs H2 (CH3 ) 3 , 
Cg (CH2 CH3 ) 6 . Cs H2 (CH2 CHj ) 3 . Cs H2 [CH (CH3 ) 2 ] 
3 . Cs H2 CS i (CH3 ) 3 3 3 s Cs H2 CCH (CH3 ) 2 ] 3 ti^if-ib^h^o 

3i^Si:bT«. - (CH2) n cs i (CH3) 2] m- Cn. mi-i^tl^'ti 
0-^3(D^mXhy) . (m+n) {il~3T?fe§] ■i!)mi^\^<. t < ;^ ^/Ui^ 

±iBo^ (2) *5v^T. Mi-tm^^'t-ttj:^xm<D^±m^mm^x\ 

5/ MJ (Y)> yT^/UfJ^A (Yb). (Sm). /l^T'f-^J>^ (L 

u) :d§0*UV\ ^<^Mt!c (r) W;2. 3 ^fc«4-T?fct) . t < Jj:2^fctt3:as 

±ia©^ (2) xm^ti^^mi^m[:,'B-m(D^x-h. 

(CpJS^) 2 Sm"'^ - (CH3 > • (THF) ••• (3) 

(Cp^) 2 Yb"'' - (CH3 ) • (THF) - (4) 

(Cp-*:) 2 Y - (CH3 ) • (THF) - (5) 
(^ffJ, CpJKJtl. 2, 3, 4, 5 — <l^^ x:i^l^'$fi?a^-/UX* 
THFf^T^ h7 t Ka77:^T?fe5o) 

11 



wo 2005/033153 



PCT/JP2004/014874 



m^^U.mi-i. 1 0 0°CieAT<bi-5O;$W* U< ^ i: < Jc- 9 5"'C~+ 3 0°cm 
iJ' iS' 7=- >(• ^ - ?:>s |p] _bi- § M fr) ^ ^> ^ o 

A) (om-^. }^=^ji^m^m<D-:fx2hi^\zmm^ti?>^'—'i^ (4. gppm^ja) 

aiiL<D^^/l^m^M(0:ftihl^\^Bm^tl^\^'—:!^ (1. 3~0. 6ppm) 

mMi^(Dmm^xy). ^i^mmm^i^>'i^:t^^y'^i^Ty(— (rr) -cyoro 
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T-( y^i^T^ ly^ n^:^<Dm'^^T ^ y ^ 1^ T ^ i^T ^ T ^ ^ T y( 

1 1 1 ■C'il^.fiSji^^T-l' y ^^x^ V'i7f^Y^)T V. d 1 d*fc« 1 d 1 T? 

i^>fe53S^^V>'i^:^:^^-7^W' ixi5^jfe h y T h\ ddl. lid, dll. Id 
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SClit^lJ: !9 > ?'i5^''^M^TK (r r). T ^ T ^ y ^ (^T 

m) (Om-a- (r r /^m r /mm) :0S^ie)b^x5„ 

P :2|s:$3^W'fl:;^^i^ (1995)^Mackromol. Chem., Rapid. 
Commun., 14, 719 (1993) ^^Ml^fCo 

^y'T^—\t^ ^^C-NMR y^—'!7(n>-mk\ic.\^^^Xi^^hM. 

;«7/^2j?=/^SOa-^^<D^3C-NMRi>^^'-^7U;d5, -y^y^Jis--^ -l; 

i:7(Dmmt^-^i^^:Lt\^X'0. (rr/mr/mm) ti^^l^htl^o 
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^iy'ry(—t^h. It T y (r r +mr 4-min)] X 1 0 0 (%) t UT> ^tti^ 
^v'-r^— (r r) 7 0%&.±t\f^^l^\f^mt:t^:it\ZLXy>. Ti^^'r^i 

^^WOfi-^flstt, tJ^jf^^^Jfi-a-^ils^l-tti-^T. »mi4^5fi|g(^ffiT% -^-jST^^i^tt 

TO. oo5i^±. ^^L<{io. 0 1 m-t<^®i^f^±iJp (An) 

T^i^ i ;tfi^^jg^o^'a'> 1 0 J / c m2 £;Tx 0* U<J:i5 J/cm2 ^ 
:7^yui.^s||^LTig§gtt<Sr«>^jroytl9. ?l^5bt;65^'fb (^'z^.y^iJ') i-^^-a-J^s 

& So 
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h:7'n f:^;^— b, N-:7 3.-/1^ i5^y 1, i-v;?^^^^_3, 5-i^<^ 

i:^jV^-:fYT-^'T— h). 4-T-fer h T 5: K^;^:7 3i/ -y^, yi.;^; >^ h n 

1 — 4H — -7^ h^y— yl^- 5— /K 6-7«/U;«7>^ 

^-^y/N-r Kw-h. t*;^- (5 i, 3, A.-^i^V^T-J 
2 -^;lx;*:7'b- 5 -= f n^^-X-f 5:i5'V'-7K 2-y/i';& 

0^ LV^<|^-a'#l^i, 2-;?«/U:^7 7'h-<:/X;e-;3E^i^y— (2-MBO). 2-^yU 
;^77" b-^i/X-r /V (2 -MB I), 2 - jU;^ h^^^>^^T >^^JU (2 

-MB T) *5J;TJ? b y ^ ^ n — /Ui^n ^n'^^ h y 3 - ^ /l^;* b a t°;^^— • 
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m^mM (An) dSO. 0 0 5W±-e*>5J:5^^S^#:t?7^^< m^<D%m 

<mMm> 

£kT\^. :$^^m<omMmkL^x. m^i^^ti^x, pvmao^i^ t'^^/^pi^j^^ 

(IIMM2~4). \i^=^ju^^^ y h i:m<^^»^$:^<^:7'^ 

mmm^Mvx. m^mm^\^^^ mmm^m^^'^^m\:i-D^^x. la^i-So 
(mmm d ' 

^=/U:^7 y 1^7 A4t [(Cg Meg ) K] 4 5. 8 5 8 g ^M^. ^UX^Jt-^"^. 

^(D^. THF^^jEi^^u. mMm\^hji^^:^^Mx.x. ±^^^i5]iDiu. m 

B'^m^'fttc(Dibs THF ^^drl^Vt* [(Cg Meg ) ^ Sm (THF) j ) <D 
Wi^^B^nofCo ^(D C(C5 Meg ) 2 Sm (THF) 2 ] 2. 5 g h/l-:^ 
^^6 Om UC^15?L^ h pai5^y^T>'W^ = '>A2. 2 m 1 ^m:k., mWl^X ^It- 
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SrfrofCo it^m^^.^LtKOh, lfjg^%tT^^V\ (CsMeg) 2 S mM e (T 
HF) ^nt^o 

8 0ml Mx.. C a H2 T'^J^^. ^©JffiiS Lfclf y h 2 0 m 1 

(18. yg/iee. 4^ y ^/v) %in^fco i^M^- 7 8*ct3:^^u:/t<D*>. 

Mn&(D:^^X^^^]^fcm^^X-h^ (C5Me6)2SmMe (THF) 0. 189 
g (0. 3 7 3 ^1J^/l-) <^^iSbyUaiV5m 1 -(?^3^Ufct><^%itiZi^. 

(IlX^>9 9a»%) •r'$>ofco */c, GPC (^jUy^—^^^->3:y^u-^h 
\^Xy)il^i^fcmW-^S^^A (Mn) }*7 7, 0 0 0. mJ:¥*li:9-^^ 
»(Mw){*115, OOOT?. ^^A^^ (Mw/Mn) fil. 4 9-Cfeoyto 

ct'^/i^stDa^^ (%) =t'-y^s (4. 9ppm) (i. 
3~o. eppm) xloo] ni 0 o%xh^ , ±m<D^i^m.f(mi-±. t^i^t^ 

:^'^-!^'r^l^'r^— (rr) ti^ 9 2%Xthotio 

1. 2~0. 9 p pm^Jl^W^ttSsi^y y l^— b©^^<7)^5^/^S 

C 1 . 1 9 p p m-Hia (mm) . 1. 07ppm(mr)s 0. 92ppm(rr)] 
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:L(D^^iZ\^X'<%fz.^V ^ ^ V h (PVMA) ^0. 1 

g ^g^®^ac^/u 5 0ml icgst b> 2 B mmB b;fc„ mm=^^/i^^m^^^ii^m 

;^ — i?— (M I KAS A^<^^fpsfe r;^t»:/3 — 1 H-DXJ) JcXv^ 

y =3:^tj7 3i/Njc:^t':/3— fbfCo ;^bf>'=3— h(Z)^#fi2, OOOrpm^ 2 

UfCo R^ltt::^fco-c{i. UVMlt^«CV-l l OQ-G C^gM^^S ; •7=>- 
7 :/:7'%'l^>ffl bfco P«^/WN7-r K7i/:?'J:i^S:S:dS2 5 0~4 5 Onm(D 

2 8 0~3 0 0 nmT"(H!j^tr:^/l^£0®I|X^:^bfcfc46. fl!l<^?SS<^R§tt 
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1 TIVA f'^90~'^Q0nm'i 1 

1 V-J V JTx. 0*7V/IJIlJy J 


1 
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1 TTVR f9fin~*^9nnm^ 1 
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n 
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7 9 


1 n Q fi 9 1 


1 TTVC f250~2fi0nm'i 1 


0 


0 7 1 


1 O 1 0 o 1 


1 UVV (395~445nm) | 


0. 


8 6 1 


1 1.209 1 


1 1 
1 1 






1 4.24 2 1 
1 1 



y XA;^; yzf)} l^^^) ^^V^T. H e -N e V— 1f— (igtft 6 3 3 nm)x TE 
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«2 



1 


1 1 
1 TE^— K 1 


A n 


1 1 
1 TM^— K 1 


1 

A n 1 


1 V J / cm J 










1 0 


1 1 49510 1 




1 I 49486 1 




1 4.2 


i 1. 50399 1 


0. 00899 


1 1. 50505 1 


0.01019 1 


1 8. 4 
1 


1 1.50599 1 
1 1 


0. 01089 


f 1. 50609 1 
1 1 


0.01123 1 
1 



t)> Ja^^^TE*— KT-l. 49510 d^'bl. 50599 (JS^^IIO. 0 

1 0 8 9) ^Titin-C^. yt^y^^ :^^<D}t^mi^t ^X+:^},ci^^ts:m.^m^ :l 
i:;eiST?#/Co ^/c. :L(Ott(Ommm {TM-TB(DmMim fiO. 000 1 ^ 

pjii^sjzT^^-^x^e^, sit • ^ii^n-HR - 1 0 om mmm^^ ; n^-^m 
mmm^m im) m ^^v^T. w«Lfco ^(di^M:. m^mmm'^(D^ytmm 

(^lS#iJ 2 ) 

mMmi-Q^0.\^tzMmi:m\^X. \i*=^ji^^^^ V l—h (VMA) 
;/^^yi^_]. (MMA) ^(D^ViS^AdtS-a-^^^Sr-a-J^bfCo 

5 0mi;!jfl;t. C a Hg T'^^^. ^©It^blTcVMA 7. 5ml (7. 0 g/ 

21 



wo 2005/033153 



PCT/JP2004/014874 



6 2.4 5: y ^yO, MMA7. 5ml (7. Og/70. 15 ]) ^^eju) ^M^tzLo 
P^m.^- 7 S'CtcPSUfc©*). mmt LT (Cg Meg ) 2 SmMe (THF) 
0. 198g (0. 3 9 0 5 y ^yu) Srffci^h/V'^:/5m 1 T?^3^L:fe:t>©<Sr'fct 

tI:?^. m-k^mt^vf:!, mmAit. mmi^ymmit:^^ i e o cvma) ^ i s o 

(MMA) i: S J; 5 J- ^^^^A^m 3 6, 0 0 0 JcfS:^ Lfc„ S-^iS.^ 

-(^M-a-flsiliVMA^MMA tO^fi-a-Jt^ :aS4 7 : 5 3T-fcofc„ 

&ki$^(Di\^&n8 . Og (I(X^5 7. -t?feo/Co GPCt^li^^^^ 

(M n ) 3 5 , 9 0 0, (M w) 4 3 , 6 0 0 "Cfc «9 > 

(Mw/Mn) m. 4 4T?fco;fco -^^fe:, ^H-NMR J; t) 

= If r^^uS ( 4 . 9 p p m) /p« ^yl'S (1. 3~0. 6ppin) XlOO] ^ 

-f— (rr) 9 

0#'tC, ^tJlbT^bttfcS-g-ft: (VMA-MMA7 ^/^J^A^M-^^*:) 

^0. 1 g ^@^^3i5^7V5 Om UJ:S«b> 2 BPBll§lii^-&fCo l^^^^/l'^i^ 

_h|3<^)VMA-MMA7:/iJ^A*fi-a'i$:l::> 3tPM^lJi: LT 2-^^yU- 1 - 
C4- (p^^yl'^^) _ 2 -^/WtIn JJ ^ rT'n 1 

^±m(0 fy(/U^^^r—9 0 7J) ilB^i^iJ^A^M'^^it^lcMLT i«»%ia 
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A n 


1 1 
1 TM^— K I 
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1 \ J CHI y 










1 0 
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1 4.2 


1 1.50502 1 


0. 01075 


1 1. 50525 1 


0. 01085 1 


1 8. 4 
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1 1. 50403 1 
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0. 00976 


1 1. 50415 1 
1 1 


0. 00975 1 
1 



K-ei. 4 9 4 2 7 1 . 5 0 5 0 2 (JffiJf^llO. 0 1 0 7 5) -^-QWUSi^ 

fco ±13 0 . 0 1 (Dm^mmih^mct^(D^^m(Dm^Mit. mmm i x-m^ 
<mpT^mt^n^^ti!)^pismt^j:'ofc„ *fc, ^icDt^omm^ (tm-te 

(Dmnm) i-tO. 0 0 0 2 3 i#^^^^:/J^$V^t><D•^fcoy£l„ :L<Dt^(D 

Mj^^i-i 9 2%. :^mn 3%xh^ tzo 
mmm 3) 

^MH^BflZ^. VMAlOml (8 3. 2 ^ V iJjCtJ^N' , N' -i^^T^ 
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=f-fVT ^ J =^^J\^^ ^ )> (DMMA) 2. 8 ml (16. 6 4 5: ^ -^-/U) 

Jei^HU. Ml^-Cfc^ (CgMes) 2 SmMe (THF) (^SSr 0 . 0 9 5 g (0. 
1 8 7 5 y ^v'W) hyU^ 5 1 m Uj:^ -eH^tt^H Lf^:JBA^f:i^ H 

Ji^R|2 ^|^#tc:bT> VMA-DMMA7 ^iJ^'-^^a-^fis^^^t^Co 

m-a-^lsOllXSfi 5 . 45 g (iR^4 5. 6aS%) •^■h^fz.o ^ti. GPC 
^j:J:S#:¥^^^^S: (Mn) tt6 5, 0 0 0. as^^^^S (Mw) ^9 1, 
6 0 0X-h^. ^^A^^ (Mw/Mn> 1 . 4 1T*feofc„ "S^c. IH-N 

MRt:: J; <9 ^ibtzLm'B-^'p(Dvi:^:^ji^m^\^(omm^^=^^^^<Dm^m-i 100% 

O^^tC. rOVMA-DMMA7 V^^^A*fi-^#:;^|BV^■r. mMM2 kW\W^ 
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0. 01037 
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3 T?fi^ il^ 8 . 4 J / c m2 (^®^^4<^^^j^Rg|tt3: J; , (T 
E^— K) ^1. 49536 50573 (SJr^MO. 0 1 0 3 7) * 

tt^'V^f:io ^ICOi t<D^jSJlf (TM-TEO^^^BC) ttO. 0 0 0 1 0 

W-AM&^^. VMA5ml (4 1. 6^V^^\^) ^ ^U^<—y JU:tt2 

jv=^=}-)V:^9 {7 ^) h(*^%t:^b#i^<^^iaiSr^-r h^;^7^/wFM- i o 8j) 

(,\>Xr. PFMA^V^5) 5ml (15. 5 9 5 y •=E-/l') tCl^lEL^ ^ifefel^T'fcS 
(Cg Meg ) 2 SmMe (THF) <73ft<SrO.. 095g (0. 187^ y ^/U) 
byuaiV(Dfl:^4 Om Uc, ^tL^*tL^HLfc4JA:J1^H, ^JS^^ll 2 i: l^^td L 
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T. VMA-P FMAyixyA^fi-a-^Js^^t^Co 

tio 2 . 81g (11X^2 1. 7*4%) T?fcofc„ *fc^ GPC 

(Mn) (*4 1, 9 0 0, fift¥^:^^fi (Mw) 5 6 , 
2 0 0T'fc<9, ^^M^^ (Mw/Mn) 1 . 3 4T*fcofCo Sfc. IH-N 

!9. aiJ^bfco roay^^^f^x ^5iJ::^$nSi:*3!?"efcofco 
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